Summary: Obesity and its associated metabolic complications can impair the physiologic regulation of fibrinolysis, leading to a hypercoagulable state. We aimed to assess circulating thrombin activatable fibrinolysis inhibitor (TAFI) levels in obese female patients and to test the effects of orlistat-induced weight loss on basal TAFI concentrations. Obese female outpatients age 18 and older, with a body mass index (BMI, calculated as weight in kilograms divided by the square of height in meters) of at least 30, were included into the study. Thirteen nonobese (median BMI, 22 .60 kg/m 2 ) age-matched females were taken as controls. Plasma TAFI levels were measured before orlistat administration and after 6 months of orlistat treat-ment in the obese group and only one measurement was done in the control group. Twenty-seven obese patients were recruited into the study. The median TAFI level of the control group was 124.00; this value was significantly lower than the basal TAFI level of the obese group (p < 0.001). TAFI levels after orlistat therapy were statistically significantly lower than basal TAFI levels (p < 0.001) in the obese group. Hemostatic abnormalities including TAFI alterations represent a link between obesity and vascular thrombosis. Effective interventions should be considered in improving the obesity-associated prothrombotic risk profile. Key Words: Obesity-Thrombosis-TAFI.
PATIENTS AND METHODS
Obese female outpatients age 18 and older, with a body mass index (5) (BMI, calculated as weight in kilograms divided by the square of height in meter) of at least 30, were included into the study. Thirteen nonobese (median BMI, 22.60 kg/m 2 ) age-matched females were taken as controls. Obese subjects had received consultation on dietary restriction and lifestyle modification; however, all remained obese for at least 6 months before recruitment to the study. All subjects gave written informed consent. Patients with diabetes mellitus, psychiatric or neurological disorders, a history or the presence of malignancy, significant history of cardiovascular complications (stroke, ischemic heart disease, congestive heart failure, renal impairment with a 1.5 mg/dL), and higher plasma creatinine levels were not included in the study. Likewise, subjects who had pregnancy, lactation, childbearing potential with inadequate contraceptive measures, alcohol or other substance abuse problems, previous gastrointestinal surgery for weight reduction, or who used oral contraceptives or anticoagulant therapy, were also excluded from the study.
The study was performed in a prospective cohort design. After obtaining written informed consent from all of the obese female patients, eligible subjects underwent a comprehensive medical assessment including documentation of detailed history, physical examination, anthropometric assessment, and measurement of essential laboratory variables. All of the subjects were given orlistat capsules, 120 mg three times daily, with appropriate information and warnings about adverse effects. The subjects were asked to maintain their usual diet and physical exercise. Lipid soluble vitamins were not supplemented, as the study design was planned for only 6 months. Plasma TAFI levels were measured before orlistat administration and after 6 months of orlistat treatment in the obese group, and only one measurement was done in the control group. Venous blood samples were obtained by venipuncture of the large antecubital veins of the studied patients without stasis. The samples were then centrifuged immediately; plasma was separated and stored at -80°C until measurement of TAFI. Fasting plasma total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and triglyceride levels were measured at baseline and at the end of the study. TAFI levels were quantified by enzyme-linked immunosorbent assay (ELISA) method via using a commercially available assay. The computer program SPSS v10.0 was used to analyze the data. A Wilcoxon sample nonparametric test was used for comparison of TAFI levels before and after orlistat treatment. A p value below 0.05 was considered statistically significant.
RESULTS
Twenty-seven obese patients were recruited into the study. The mean age of the participants was 45.2±9.1 years. Four of 27 patients (14.8%) were smokers. None of the subjects were on a strict vegetarian diet. Seven women (25.9%) were on a regular exercise agenda. None of the subjects had another chronic disease and 17 (63%) of them mentioned a family history of obesity.
Essential clinical and laboratory parameters of the study subjects, together with TAFI levels before and after 6 months of orlistat treatment, are depicted in Table 1 . TAFI levels after orlistat therapy were statistically significantly lower than the basal TAFI levels (p < 0.001) in obese group (Fig. 1 ). Median TAFI level of the control group was 124.00; this value was significantly lower than the basal TAFI level of obese group (p < 0.001).
Adverse events of orlistat during the study period were uncommon, apart from the effects on the gastrointestinal tract. Most gastrointestinal tract events were of mild-to-moderate intensity and occurred early during treatment. No subject withdrew from the study because of adverse effects to the gastrointestinal tract.
DISCUSSION
In this study, orlistat treatment without the confounding factors of a hypocaloric diet significantly decreased plasma TAFI concentrations in obese patients. TAFI relates to the regulation of both fibrinolytic and proinflammatory substances. Activated TAFI plays a pivotal role in various critical interactions at the cross talk between coagulation, fibrinolysis, and inflammation (6). Patients with high TAFI levels had significantly higher levels of coagulation factors and a high risk of thrombosis has been detected among them (3) . TAFI is related to endothelial injury (7). Furthermore, TAFI is critically located at the delicate balance between clot formation and fibrinolysis, which determines clot stability (8). Therefore, the significant effect of orlistat on TAFI together with weight loss seems to be related to therapy-related hemostatic improvement in obese patients. Short-term weight loss itself can affect fibrinolysis; the maintenance of modest weight loss is associated with long-term benefits of plasminogen activator inhibitor-1 (PAI-1) in obese women (9). Weight loss was also shown to alter PAI-1 and tissue-type plasminogen activator antigen (tPA) in obese children (10). Anthropometrical measures including weight and BMI of the obese patients have also improved during the 6 months of orlistat treatment in our study. Thus, decreased TAFI may also be associated with significant weight loss. Imbalance of the fibrinolytic potential is encountered primarily in coronary risk (11). Increased incidence of cardiovascular diseases in obese subjects has been attributed to impaired fibrinolysis. BMI may be a major determinant of an increased PAI-1 level in obesity. During weight reduction with a hypocaloric diet, the decrements in PAI-1 are directly or indirectly related to changes in adipose tissue (12). In our study, however, none of the studied subjects had been instructed to take the hypocaloric diet. Orlistat administration could decrease plasma TAFI either as a "cause" or as an "effect." Nevertheless, since decreased TAFI is associated with improved fibrinolysis (3, 4, 6, 8, (13) (14) (15) (16) , clinicopathological advantage is evident regarding occlusive vascular events during a complicated clinical course of obesity.
Thrombosis is a critical component of cardiovascular disease. Although obesity is associated with increased cardiovascular risk, the mechanism has not been fully explained. Association between obesity and a prothrombotic state has recently been examined in 3230 subjects without a history of cardiovascular disease in the Framingham Offspring Study (2) . Obesity was assessed by BMI and waist-to-hip ratio. BMI was directly associated with fibrinolytic parameters. The association between increased BMI and waist-to-hip ratio and prothrombotic factors and impaired fibrinolysis suggested that obesity is a risk factor whose effect may be mediated by a prothrombotic state (2) . Our novel findings on TAFI and orlistat treatment shed further light on this large study. Hence, the association between hypofibrinolysis and obesity-related thrombotic events should be researched in further studies not only for identification of the pathogenesis but also for a better clinical management of obese patients. TAFI may serve as a promising drug target (17) in obesity. Hemostatic abnormalities including TAFI alterations represent a link between obesity and vascular thrombosis. Effective interventions should be considered in improving the obesity-associated prothrombotic risk profile (18) . Development of pharmacological antithrombotic strategies seems to be rational, in light of our present results and previous studies that focused on interactions of the fibrinolytic system and obesity-associated metabolic abnormalities (5,10, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] 
